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The title compound, Ci5H 15 Br0 2 , was synthesized by a 
Br0nsted acid-catalysed domino electrocyclization-halogena- 
tion reaction. The five-membered ring is essentially planar 
(r.m.s. deviation 0.006 A) and forms a dihedral angle of 
72.7 (3)° with the attached phenyl ring. The six-membered 
heterocycle adopts a half-chair conformation. The crystal 
packing is stabilized by a C— H- ■ O contact. 

Related literature 

For background information, see: Rueping & leawsuwan 
(2009); Rueping et al. (2007). For the synthesis of the title 
compound, see: Rueping & leawsuwan (2011). For a 
comparable compound, see: Liang et al. (2003). 
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Experimental 

Crystal data 



f\ II, -RrO„ 


1/ _ 1^70 1 f\\ A 3 


M r = 307.18 


Z = 4 


Orthorhombic, P2 1 2 1 2 1 


Mo Kct radiation 


a = 9.2217 (11) A 


/i = 2.99 mm -1 


b = 11.5041 (12) A 


T = 173 K 


c = 12.9149 (17) A 


0.21 x 0.12 x 0.03 mm 


Data collection 




CTHP TPn<\ TT two pirrlp 


llli7 llICdaLllCCI 1 CUCCllOlla 


rHffra clonic tcr 


2407 independent reflections 


Absorption correction; multi-scan 


1849 reflections with / > 2tr(/) 


(MULABS; Spek, 2009; 


Ran = 0.078 


Blessing, 1995) 




= 0.572, r max = 0.916 




Refinement 




R[F 2 > 2a(F 2 )] = 0.082 




wR(F 2 ) = 0.217 


Ap mi „ = -1.13 e A~ 3 


S = 1.03 


Absolute structure: Flack (1983), 


2407 reflections 


1009 Friedel pairs 


163 parameters 


Flack parameter: 0.02 (3) 


H-atom parameters constrained 




Table 1 




Hydrogen-bond geometry (A, °). 




D-H- - A D-H 


II -A 1) A D-H- ■ A 


C1-H1-031' 1.00 


2.47 3.282 (9) 138 



Symmetry code: (i) —x + 1, y — \, —z + \. 



Data collection: X-AREA (Stoe & Cie, 2001); cell refinement: X- 
AREA; data reduction: X-AREA; program(s) used to solve structure: 
SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: XP (Sheldrick, 
2008); software used to prepare material for publication: 
SHELXL97. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: DS2143). 
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W. Ieawsuwan and M. Bolte 

Comment 

Trans-4,5-substituted 5-bromocyclopentenone derivatives have been prepared by a organocatalyzed cascade protocol 
(Rueping & Ieawsuwan, 2009; Rueping et al, 2007). The Bransted acid catalyzed domino electrocyclization-halogenation 
reaction provides for the first time, a variety of a-brominated cyclopent-2-enones with a wide substrate scope and with 
excellent enantioselectivities (Rueping & Ieawsuwan, 2011). Two chiral centers, a tertiary and a quaternary one, can be 
established during this transformation. The title compound was synthesized for the first time following this reaction and 
yellow needles suitable for crystal structure determination were obtained. 

The five membered ring in the title compound is essentially planar (r.m.s. deviation 0.006 A) and forms a dihedral angle 
of 72.7 (3)° with the attached phenyl ring. The six-membered heterocycle adopts a half chair conformation. 

A comparable structure, cw-6-Methyl-5-phenyl-3,4,5,6-tetrahydro-2//-cyclopenta(&)pyran-7-one, with an H atom in- 
stead of a bromine residue (Liang et al., 2003) has essentially the same conformation (r.m.s. deviation for all C and O atoms 
0.183 A) (Fig. 2). 

The crystal packing is stabilized by a C — H—O contact (Table 2). 
Experimental 

The title compound has been synthesized as described by Rueping & Ieawsuwan (2011). 
Refinement 

All H atoms could be located by difference Fourier synthesis. They were refined with fixed individual displacement para- 
meters [U(H) = 1.2 U eq (C) or U(H) = 1.5 C/ e q(C m ethyl)] using a riding model with C— H ranging from 0.95A to 1.00 A. 



Figures 




Fig. 1. Perspective view of the title compound with the atom numbering scheme and displace- 
ment ellipsoids at the 50% probability level. 
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Fig. 2. Least-squares fit of the title compound (open bonds) with m-6-Methyl-5-phenyl- 
3,4,5,6-tetrahydro-2//-cyclopenta(6)pyran-7-one (full bonds). 



(5S,6/?)-6-Bromo-6-methyl-5-phenyl-3,4,5,6-tetrahydro-2H- cyclopenta[6]pyran-7-one 



Crystal data 

C15H15B1-O2 ^(000) = 624 

M r = 307. 1 8 D x = 1 .489 Mg nT 3 

Orthorhombic, P2i2i2i Mo Ka radiation, X = 0.71073 A 

Hall symbol: P 2ac 2ab Cell parameters from 7315 reflections 

a = 9.2217 (11) A 9 = 3.6-25.5° 

b = 11.5041 (12) A n =2.99 mm -1 

c= 12.9149(17) A J=173K 

V= 1370.1 (3) A 3 Needle, colourless 

Z=4 0.21 x 0.12 x 0.03 mm 



Data collection 



STOE IPDS II two-circle- 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(MULABS; Spek, 2009; Blessing, 1995) 
r min = 0.572, 7 max = 0.916 
1 1 129 measured reflections 



2407 independent reflections 

1849 reflections with / > 2a(I) 
R int = 0.078 



/; = -10-^10 

£ = -13-^13 
/=-15-»15 



Refinement 

Refinement on F 2 Secondary atom site location: difference Fourier map 

^ . „ „ Hydrogen site location: inferred from neighbouring 

Least-squares matrix: full . 

sites 

R[F 2 > 2g(F 2 )] = 0.082 H-atom parameters constrained 

w = l/[oVo 2 ) + (0.1273P) 2 + 1.2132P] 
wR(F 2 ) = 0.217 , , 

where P = {F 2 + 2F 2 )B 

5=1.03 (A/a) max < 0.001 

2407 reflections Ap max = 1 .07 e A -3 

163 parameters Ap min = -1 . 13 e A -3 
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0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Absolute structure: Flack (1983), 1009 Friedel pairs 
Flack parameter: 0.02 (3) 



Special details 
Experimental. ; 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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in n /o\ 
Izl.U (o) 


PI r pu ill/; 

C 1 J — C 1 0 — H 1 0 


imc 


p 1 1 pi / 1 1 1 / 
Cll — Clo — H10 


line 


CO P?1 H71A 


i \jy.j 


C2 — C21 — H21B 


109.5 


H21A — C21 — H21B 


109.5 


C2 — C21 — H21C 


109.5 


H21A — C21 — H21C 


109.5 


H21B — C21 — H21C 


109.5 


P11 pi pc p/; 
Cll — C 1 — C5 — Co 


& 1 £ (\ n\ 
—01.0 (1U) 


PT PI PC P/i 

C2 — CI — C5 — Co 


1 /3.4 (/) 


p/i pc p/: p~7 
C4 C5 — Co — C / 


n n/1 n\ 

iz.y (iu) 


pi pc p/; p"7 
C 1 — C5 — Co — C / 


1 £1 /o\ 

— lol .0 (o) 


pc p/; p"7 po 
C5 — Co — C / — C8 


A A 1 ff\\ 

—44.3 (y) 


p/: p"7 po pn 
Co — C / — C8 — U9 


& i n/i n\ 

oi. y (iu) 


pc p/i pn po 
C5 — C4 — U9 — C8 


11 0 /1 1 \ 

11.0 (11) 


pq P/i pn po 
Cj — C4 — (J9 — C8 


i *7n 1 <"7\ 
— 1 /(J. 1 (/) 


p"7 po pn P/l 
C / — C8 — U9 — C4 


AAf\t\ n\ 
— 44. U (1U) 


pc pi pii pn 
C5 — CI — Cll — C12 


in c /| n\ 
— 3U.D (1U) 


Cz — CI — Cll — Clz 


on i /q\ 

87.3 (9) 


PC PI P11 pit 

C5 — CI — Cll — Clo 


1 cn A fH\ 

150.4 (/) 


PI P1 P11 P1/C 

C2 — CI — Cll — Clo 


-91.8 (8) 


C16— Cll— C12— C13 


1.7(12) 


CI— Cll— C12— C13 


-177.4 (8) 


Cll— C12— C13— C14 


-0.9 (14) 


C12— C13— C14— C15 


1.1(13) 


C13— C14— C15— C16 


-2.4(14) 
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09— C4— C5— Cl 179.6(7) 

C3— C4— C5— CI 1.3 (9) 

Cll— Cl— C5— C4 123.5(7) 

C2— Cl— C5— C4 -1.6(9) 



C14— C15— C16— Cll 3.4(14) 
C12— Cll— C16— C15 -2.9(12) 
Cl— Cll— C16— C15 176.3(8) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

Cl— Hl-031 1 1-00 2.47 3.282 (9) 138. 

Symmetry codes: (i) -x+1, >>-l/2, -z+1/2. 
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